Glutathione protection in alveolar type II cells from fetal and neonatal rabbits.
Previous studies have demonstrated a correlation between intracellular glutathione (GSH) pools and sensitivity to oxidative injury. In the present study, we demonstrated that de novo GSH synthesis or GSH uptake could increase intracellular GSH by 7- and 19-fold, respectively, in type II cells from neonatal rabbits. This suggested that the rate of GSH uptake was against a concentration gradient and greater than the synthetic rate. This increased intracellular GSH was associated with protection from oxidant injury by paraquat or 80% O2. A relationship between GSH uptake and protection was further supported by blockage of both processes by gamma-L-glutamyl-L-glutamate, a GSH analogue. With a greater oxidative burden, both de novo synthesis and GSH uptake were required to maintain protection. Although the transport rate was only 6% of that for neonatal cells, cells from fetal animals transported GSH and were protected from oxidative injury. From these results we conclude there was a causal relationship between GSH transport and protection from oxidative injury in type II cells from neonatal and fetal animals.